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(57)Abstract: 

PURPOSE: To make an unmachined part, formed nearby a 
concave surface part, small and uniform when the stepped 
work surface which is convex on one side and concave on the 
other side is machined by ball end mills having plural tool 
diameters in order. 

CONSTITUTION: To machine the unmachined part 12 left 
nearby the concave surface 8 after the entire stepped work 
surface 3 is scanned and machined from the convex surface 7 
to the concave surface 8 of the work 2 with a ball end mill 
having a relatively large diameter, the surface is scanned plural 
times and machined in conformity with the shape of the 
concave surface 8 in a direction crossing the concave surface 
8 by using only a ball end mill having the smallest diameter. 
The periphery of the concave surface 8 is machined with the 
tool having the same and smallest diameter, so the work can 
be machined to uniform height to have a small unmachined 
part. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The processing process of the 1st step of scanning said stage-like processing side to a direction, or 
this and the opposite direction which go to said concave surface by the tool of a major diameter 
comparatively, and processing them from said convex in case the stage-like processing side where one side in 
a work piece presents the shape of a convex, and another side presents the shape of a concave surface is 
processed, In order to process ****** which remained near [ said ] the concave surface after this processing 
process of the 1st step In the processing approach of the stage-like processing side which consists of a 
processing process of the 2nd step of scanning and processing the tool of a minor diameter in the direction 
which intersects said concave surface comparatively said processing process of the 2nd step The processing 
approach of the stage-like processing side characterized by considering as the process which processes it by 
imitating said concave surface configuration and carrying out a multiple-times scan only using the tool of the 
diameter of min. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the processing approach of a stage-like processing side of 
processing efficiently the stage-like processing side where one side in work pieces, such as press metal mold 
which produces the sheet-metal components for automobiles, presents the shape of a convex, and another 
side presents the shape of a concave surface by tools, such as a ball end mill with which NC machining center 
which is an NC machine tool was equipped. 
[0002] 

[Description of the Prior Art] Drawing 1 shows the example of a configuration of the work piece which has the 
stage-like processing side set as the object of this invention. Drawing 2 shows the cross-section configuration 
of the stage-like processing side. 

[0003] In drawing 1 and drawing 2 , the stage-like processing side 3 of a work piece 2 consists of bases 6 
connected to the inclined plane 5 connected with a top face 4 at this, and this inclined plane 5. At the work 
piece 2 which has such a stage-like processing side 3, the convex-like section 7 and the concave surface-like 
section 8 which are formed in the crease section of a field exist. It generates near the ridgeline 9 where a top 
face 4 and an inclined plane 5 are connected, and the convex-like section 7 generates the concave surface- 
like section 8 near the ridgeline 10 where an inclined plane 5 and a base 6 are connected. In addition, a field 
irregular to some extent is sufficient as each fields 4-6 also in respect of being smooth. 

[0004] When it is going to form such a stage-like processing side 3, in order to raise a cutting efficiency, when 
cutting is started with the ball end mill of a larger path and shaving remnants occur, it cuts by changing into 
the small ball end mill of a path one by one, and shaving remnants are made to cut by using even the smallest 
ball end mill used as a desired value. In addition, as a machine tool with which it is equipped with a ball end 
mill, the NC machine tool of three five axis controls or the NC machine tool of five five axis controls is chosen. 

[0005] NC data supplied to an NC machine tool are automatically created by inputting the configuration of the 
stage-like processing side 3, ******, the diameter of a tool of a ball end mill, etc. into the existing CAM 
system. In this case, NC data are created as the so-called cutter location data showing the locus at the tip of 
the ball end mill which is a tool. 

[0006] Usually, as a tool, when six sorts of ball end mills, phi30, phi16, phi 1 2, phi10, phi8, and phi6, are used, 
the tool locus CL 16 of the dotted line which the tool locus CL 30 of a continuous line as typically shown in 
drawing 3 is created, next starts the ball end mill of phi 16 of the following path concerning the ball end mill of 
phi 30 of an overall diameter is first created for a path. The tool locus of phi 16 is created so that the 
maximum shaving remnants part when shaving a work piece 2 with the ball end mill of phi 30 may be deleted. 
[0007] With the locus of a tool (it is also called a ball end mill.) 1, the tool locus CL 16 as shown in drawing 3 is 
shown in drawing 4 R> 4. Sign 2a expresses a chipping allowance among drawin g 4 , and the tool locus CL 16 is 
created as a tip locus of a tool 1 . 

[0008] although it deletes and the remainder does not generate in the convex-like section 7 when cutting (this 
processing is called field processing.) of the stage-like processing side 3 is carried out to the direction 
(direction shown in drawing 3 ) which goes to the concave surface-like section 8 from the convex-like section 
7, or this opposite direction with a ball end mill 1 so that I may be understood from drawing 4 , in the concave 
surface-like section 8, the shown shaving remnants section (it also calls ******.) 12 which scattered-comes 
out of occurs. 

[0009] In order to delete this ****** 12, as shown in drawing 5 . in the case of the tool 1 of a minor diameter, 
and an upper example, the tool locus CL 12 from which the peripheral surface of a tool 1 progresses in the 
direction which intersects the concave surface-like section 8 in the condition of always touching an inclined 
plane 5 and an inclined plane 6 is automatically created more by the ball end mill of phi 12. Thus, cutting on 
the basis of the ridgeline 10 of the concave surface-like section 8 is called corner processing. 
[0010] and those for corner-further processing on the basis of the ridgeline 10 of the concave surface-like 
section 8 — the processing loci CL10 and CL8 of the tool of phi10 and phi8 of a minor diameter, and (not 
shown [ both ]) processing locus CL 6 of the tool of phi 6 of the diameter of min It is created automatically. 
[001 1] Drawing 6 shows the condition that the ball end of the tool 1 of phi 1 6 concerning field processing and 
the tool 1 of phi12-phi6 concerning corner processing is in contact with the inclined plane 5 and the base 6. 
[0012] 
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[Problem(s) to be Solved by the Invention] By the way, when from the tool 1 of phi 1 2 to the tool 1 of phi 6 is 
used one by one and corner processing is performed as mentioned above, they are the inside of dra wing 6 , 
and a sign A1. Sign A2 Whenever it exchanges a tool 1 in a part including the shown ridgeline 10 of the 
concave surface-like section 8, comparatively big ****** occurs every. 

[001 3] Drawing 7 is the sign A1 of drawing 6 in case it is what showed the example of ****** in this case 
concretely and the include angle of the concave surface-like section 8 is 90 degrees. The condition of that 
****** concerning the section is expressed. In drawing 7 , a numeric value "2.0" and "1.0" express the pitch 
in which the tool 1 concerned advances in the direction of an arrow head, when exchanged in a tool 1. * ***** 
and the so-called cusp — processing among drawing 7 — the balance — deltahl to de!tah4 It is expressed 
and those concrete values turn into a value shown below in this example, in addition, this processing — the 
balance — deltahl to deltah4 It is easily calculated by the existing CAM system. 
[0014] 

deltahl =0.072 deltah2 =0.023deltah3 =0.028 On deltah4 =0.036 actual, when it is press metal mold for a work 
piece 2 to manufacture the sheet-metal components of an automobile etc., grinding processing by finishing 
tools, such as a grinder which smooths the front face of a work piece 2 after processing by the ball end mill of 
phi 6 of the diameter of min, is performed by handicraft as a last finishing process of a product 
[0015] However, since the quality of the material of press metal mold etc. was the very hard quality of the 
material, this handicraft is a fairly complicated activity, and had the problem of also taking time amount. 
[0016] In the grinding processing by this handicraft, when processing balance ** is higher, and when processing 
balance ** is uneven, since the grinding processing time becomes long further, it is desirable [ processing 
balance ** ] that it is the smallest possible and uniform height. 

[001 7] It aims at offering the processing approach of the stage-like processing side which enables it to make 
into homogeneity ****** generated near the concave surface-like section few while it can reduce the classes 
of tool, in case this invention carries out sequential processing of the stage-like processing side where it is 
made in consideration of such a technical problem, and one side presents the shape of a convex and another 
side presents the shape of a concave surface by tools, such as a ball end mill of two or more diameters of a 
tool. 
[001 8] 

[Means for Solving the Problem] When this invention processes the stage-like processing side where one side 
in a work piece presents the shape of a convex, and another side presents the shape of a concave surface, In 
order to process ****** which remained near [ said ] the concave surface after the processing process of the 
1st step of scanning said stage-like processing side to a direction, or this and the opposite direction which go 
to said concave surface by the tool of a major diameter comparatively, and processing them from said convex, 
and this processing process of the 1st step In the processing approach of the stage-like processing side which 
consists of a processing process of the 2nd step of scanning and processing the tool of a minor diameter in 
the direction which intersects said concave surface comparatively, said processing process of the 2nd step is 
characterized by considering as the process which processes it by imitating said concave surface configuration 
and carrying out a multiple-times scan only using the tool of the diameter of min. 
[001 9] 

[Function] After scanning and processing a stage-like processing side on a direction, or this and the opposite 
direction which go to a concave surface from the convex of a work piece by the tool of a major diameter 
comparatively, in order to process ****** which remained near the concave surface according to this 
invention, only the tool of the diameter of min is used and it is made to process it in the direction which 
intersects said concave surface by imitating said concave surface configuration and carrying out a multiple- 
times scan. Since he is trying for the deer of the diameter of the same to also process it near the concave 
surface by the tool of the diameter of min, it is homogeneity height and little processing of ****** can be 
performed. 
[0020] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. In addition, in the 
drawing referred to below, the same sign is attached to what was shown in above-mentioned drawing 1 - 
drawing 7 , and a corresponding thing, and the detailed explanation is omitted. Moreover, since above- 
mentioned drawing 1 R> 1 - drawing 5 are the drawings also corresponding to this invention, hereafter, these 
drawings are also referred to suitably and they explain them. 

[0021] Usually, tool locus data, i.e., cutter location data, are created by the CAM system. On the other hand, 
this invention can use the CAM system of the arbitration which can ask for the tool locus at the time of using 
from tools, such as a ball end mill of a major diameter with the big amount of cutting, to tools, such as a ball 
end mill of the minor diameter where the amount of cutting is small, one by one, and cutting a work piece to 
the configuration definition line of an arbitration include angle. Then, in order to avoid complicatedness, in this 
example, explanation of the CAM system itself is omitted and it explains only using the flow chart concerning 
the program of the computer which constitutes that CAM system. In addition, as a tool, although not only the 
ball end mill of ball shape but a cutting edge may use end mills, such as a straight tooth, a helical tooth, or an 
abbreviation campanulate cutting edge, in order that a cutting edge may make an understanding easy in this 
example, it explains as that whose tool is a ball end mill. 

[0022] A CAM system as everyone knows Moreover, a computer {central processing unit (CPU), The read-only 
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memory in which the I/O Port connected to this central processing unit, the system program, etc. were 
written (ROM), Random access memory to which preservation etc. carries out processed data temporarily (it 
is RAM) External memory} in which application programs, such as NC data origination program, a graphics- 
processing program, etc. for creating write-in read-out memory, tool locus data, etc., were written. In addition, 
output units, such as a display and Printer/Plotter, are consisted of by input-device lists, such as a tablet for 
digitizers, a mouse, a keyboard, and a volume switch. 

[0023] Drawing 8 is a flow chart with which explanation of one example of this invention is presented. 

[0024] As mentioned above, drawin g 1 shows the example of a configuration of the work piece 2 which has the 

stage-like processing side 3 set as the object of this invention. 

[0025] In drawing 1 , the stage-like processing side 3 of a work piece 2 consists of bases 6 connected to the 
inclined plane 5 connected with a top face 4 at this, and this inclined plane 5. 

[0026] As tool locus data of the stage-like processing side 3 of a work piece 2, the tool locus CL 16 of field 
processing of the dotted line which the tool locus CL 30 of field processing of a continuous line shown 
typically is created by drawing 3 , next starts the tool of phi 16 of the path of the following magnitude 
concerning the tool of an overall diameter phi 30 is created first (step S1). 

[0027] The whole abbreviation surface of the stage-like processing side 3 is processed by the scan of a ball 
end mill based on these tool loci CL16 and CL30. 

[0028] However, as explained with reference to drawing 4 , when cutting (this processing is called field 
processing.) of the stage-like processing side 3 is carried out to the direction (direction shown in drawing 3 ) 
which goes to the concave surface-like section 8 from the convex-like section 7, or this opposite direction 
with a ball end mill, although it deletes and the remainder is not generated in the convex-like section 7, it 
scattered-comes out and the concave surface-like section 8 shows — as — deleting — the remnants section 
(it is also called ******.) 12 occurs. 

[0029] This ****** 12 is deleted by this invention only using the ball end mill of the diameter of min of the 
diameter phi 6 of a tool. In this case, as for the height of ****** 12, i.e., a chipping allowance, it is desirable 
that it is a value below the diameter of min and the possible amount of the permission maximum cutting of 
deleting with the ball end mill of phi 6 in this case. What is necessary is for the ball end mill of a major 
diameter just to perform field processing until in other words ****** 12 becomes a value below the possible 
amount of the permission maximum cutting of deleting with the ball end mill of the diameter of min. 
[0030] Next, tool locus CL 6 of the so-called corner processing by which the peripheral surface which is the 
cutting part of a ball end mill 1 progresses in the direction which intersects the concave surface-like section 8 
in the condition of always touching an inclined plane 5 and a base 6, with the ball end mill 1 of phi 6 the same 
with having been shown in drawing 5 as shown in drawing 9 It creates. 

[0031] This tool locus CL 6 It is also hereafter called a criteria tool locus. By this invention, it is this criteria 
tool locus CL 6. It is based, and as shown in drawing 10 , two or more tool locus CN6-N (N= 1, 2 and 3, — , n) 
which imitates in the direction which is made to offset to an inclined plane 5 and base 6 side, and crosses the 
concave surface-like section 8 occurs. In addition, tool locus CN6-N It is made to generate so that the 
inclined plane 5 or base 6 whose cutting part of a ball end mill 1 is a configuration definition side may be 
touched. What is necessary is just to set up a several n tool locus so that it may become processing balance 
** which can be permitted after processing. 

[0032] In order for an intelligible example to explain, it explains that the inclined plane 5 and both of the bases 
6 which form the concave surface-like section 8 are a flat surface, and it is the part which makes the obtuse 
angle an inclined plane 5 and whose base 6 are 130 degrees, and crosses as now shown in drawing 1 1 . 
[0033] The line drawn on the bottom shows flat-surface (XY flat surface) ** of 14 tool loci CL 6-1 - CL 6-14 
created to the concave surface-like section 8 of a work piece 2 among drawing 1 1 . The tool locus CL 6-14 is 
the criteria tool locus CL 6. It is the locus of an equal location. 

[0034] The locus of one ball end mill BN (N= 1,2, — , 8, 9, — 14) which expressed with the circle which scans 
a work-piece 2 top typically is expressed to the bottom among drawing 1 1 . The inside of drawing by the side 
of besides, and ball end mill BN In case a work piece 2 is processed, it goes on in the direction which 
intersects perpendicularly with space. 

[0035] In drawing 1 1 , a sign 21 and a sign 22 are contacts to which the peripheral surface of the ball end mill 
1 of phi 16 touches an inclined plane 5 and a base 6. respectively. A sign 23 and a sign 24 are the criteria tool 
locus CL 6. The peripheral surface of the ball end mill B14 of phi starting 6 is the contact which touches an 
inclined plane 5 and a base 6, respectively. 

[0036] Tool locus CL6-N It generates in that numerical order and is a ball end mill BN. It is scanned in this 
sequence, namely, first from the small processing balance ** side of a side far from the ridgeline 10 of an 
inclined plane 5 or a base 6 A ball end mill B1 (tool locus CL 6-1) and B-2 (tool locus CL 6-2), A processing 
scan is carried out with — and B7 (tool locus CL 6-7). Next the small processing balance ** side of the 
opposite side to the ball end mill B8 (tool locus CL 6-8), A processing scan is carried out with B9 (tool locus 
CL-9) and — , and the processing scan of the criteria tool locus CL 6-14 (CL6) top of a center section is 
carried out with a ball end mill B14 at the last. 

[0037] Thus, if it is processed, it will be a ball end mill BN. The load which wins popularity decreases and the 
possibility of breakage is reduced as much as possible. 

[0038] In addition, ball end mill BN of phi 6 Since it is sent in 0.5-0.6mm pitch, they are usually the inside of 
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drawing 1 1 . and a pitch P1. It is set as P1 =0.6. Pitch P2 by the side of the innermost Ball end mill B7 And in 
consideration of the load to a ball end mill B13 becoming large, it is made P2 =0.3 and a short pitch. That is, 
the pitch is shortened by the part by which a processing load becomes large. Pitch P1 ' is a pitch P1. Since it 
is a cosine, it is P1 '=0.38. Thus, processing balance ** at the time of processing it was about 0.015mm. 
[0039] Moreover, ball-end-mill B-2 Ball end mill B9 Although arranged on the contact 21 of the ball end mill 1 
of phi 16, and 22, allowances were seen and the ball end mill B1 (tool locus CL 6-1) and the ball end mill B8 
(tool locus CL 6-8) are arranged on the one outside, respectively. 

[0040] As explained with reference to drawing 1 1 , it is the criteria tool locus CL 6 at step S2. This tool locus 
CL 6 after generating In the predetermined pitch in consideration of the amount of the permission maximum 
cutting of a tool 1, ******, etc., to the location which overlaps the contacts 21 and 22 of the tool of phi 16 of 
field processing, sequential offset is carried out and it generates in a base 6 and inclined plane 5 side (step 
S3). In addition, this step S3 is the tool locus CL 6 on XY flat surface to the beginning. It is tool locus CL6-N 
to the location of an above-mentioned request at pitch spacing symmetrical with abbreviation with right and 
left. It is made to generate and you may make it generate so that it may be made to offset along the shaped 
surface of a three dimension after that to the location where Z shaft orientations touch. 
[0041] And tool locus CL6-N generated at step S3 By relation with ******, it is a ball end mill BN. In 
consideration of floor to floor time, sequence is decided and it connects so that the applied load may become 
large gradually (step S4). 

[0042] Subsequently, the tool locus which carried out in this way and was determined can be changed into NC 
data (step S5), and a work piece 2 can be processed into the radical of control of the NC control unit by the 
tool 1 with which the 5 shaft NC machining center was equipped by supplying NC control unit which controls 
the 5 shaft NC machining center which is not illustrated, and which is 5 shaft NC machine tool. 
[0043] Thus, according to the above-mentioned example, it becomes possible to process conventionally corner 
processing which was being performed with four ball end mills, phi12, phi10, phi8, and phi6, 1 only by one of the 
ball end mill 1 of phi 6 of the diameter of min, and, moreover, processing balance ** can be made small as 
compared with the former. 

[0044] In addition, as for this invention, it is needless to say that various configurations can be taken, without 

deviating not only from an above-mentioned example but from the summary of this invention. 

[0045] 

[Effect of the Invention] In order to process ****** which remained near the concave surface according to 
this invention after scanning and processing the whole stage-like processing side surface on a direction, or 
this and the opposite direction which go to a concave surface from the convex of a work piece by the tool of a 
major diameter comparatively as explained above, only the tool of the diameter of min is used and it is made to 
process it in the direction which intersects said concave surface by imitating said concave surface 
configuration and carrying out a multiple-times scan. Near the concave surface, since he is trying to process it 
by the tool of the diameter of min moreover, it is homogeneity height and the effectiveness of the diameter of 
the same that little processing of ****** can be performed is attained. 

[0046] Therefore, especially, the processing time of the grinding finishing activity of handicraft can be 
shortened as much as possible, and the derivative effectiveness that an operators burden can be reduced is 
attained. 

[0047] Furthermore, since the turnover rate of a tool decreases, while the time amount which housekeeping 
takes is reducible, since the class of tool can be lessened, the derivative effectiveness that management of a 
tool becomes easy is also acquired. 
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DESCRIPTION OF DRAWINGS 

— - - 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing with which explanation of a stage-like processing side is presented. 
[Drawing 2] It is the typical sectional view of a stage-like processing side. 

[Drawing 3] It is drawing describing the tool locus of field processing to a stage-like processing side. 
LDrawmg _4] It is drawing with which the explanation of operation at the time of carrying out field processing of 
the stage-like processing side with a ball end mill is presented. 

[Drawing 5] It is drawing with which explanation of corner processing to a stage-like processing side is 
presented. 

[Drawing 6] They are other drawings with which explanation of corner processing to a stage-like processing 
side is presented. 

[Drawing 7] It is drawing with which explanation of ****** after carrying out corner processing like the 
example of drawing 6 by two or more tools by which paths differ is presented. 

[Drawing 8] It is the flow chart with which explanation of the example of this invention of operation is 
presented. 

[Drawing 9] It is drawing of others [ pan / with which explanation of corner processing to a stage-like 
processing side is presented ]. 

LBnawrngJOl It is drawing with which explanation of the tool locus concerning one example of this invention is 
presented. 

[Drawing 11] They are other drawings with which explanation of the tool locus concerning one example of this 

invention is presented. 

[Description of Notations] 

1 — Tool 2 — Work piece 

3 — Stage-like processing side 4 — Top face 

5 — Inclined plane 6 — Base 

7 — Convex-like section 8 — Concave surface-like section 
9 Ten — Ridgeline CL — Tool locus 



[Translation done.] 
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(Dxmiccj: ya^J: < iiPX-rsettJraxsojDx^aic 

[0 0 0 2] 

[«£*(7>affi] BH4. C(D«WO»ftiS4attai 

fil*JnxH(Z>BfH»tt**Lri^o 

[0 0 0 3] Hi £B2lCfcl*T* 9 — £ 2CDStt^DX 

[0004] C<Dct5*«ttaxffi3*»«L«fc5t-r 
«fii]Ja**lSJ±*1**fc»fz % «fcy*#^g(D 

60 ^-^x^KS^gSS+t-SXf^StttL 

TI4. 3te$fl»CDNCXff<ittX(4 5t4^]®(7>N CXff 
[0 00 5] NCXf^tSftllZttJ&S^SNCT— SU4. 

H#tf>C AMv^AIZ. »ttinxE3<7>»tt. tax 
8t ;ux> K5;KDXMS^^A*-rSC<i:lzJ:y 

COMte* NC^-£f4 % lit' 

[0 0 0 6] ilS. Iltlt, g*<* «*.fi* 0 3 
O. 016. 0 1 2. 0 1 0. 08. 060>6?la>^— 



;UX>K5;U3^fflt^&*t***. **\ S*gCD0 3O 

c^TfC— ;ux> K«;Mcfi|& % B3lz«^Wlc^*rj:5 
*^C7>xmitlS!iC L307b<f^i$$tt. tftXCD 

g(D0i 6CD^— ;n> K5;ni«*jS«o>x*»ittc 

Li66^ftfie$*i*. 0 1 6<DX*ttHM4. 0 3OCD7p— 

;ux > Ks ;nc «t y 9—9 2 &m o fc <t eas*M y a 

[0007] H3lC*Lfccfe5*i:X*«l»C L16^XS 

4|C^-T e g|4*> »#2al4. MUfttaU XJUft 

[000 8] H4*x&g»$tL*«fc5lw % Stt^PX®3 
CiBtt»7A^&miBttS8lciaiA^3*fRl (03lz^ 

ffliiDX (::<Dtaxi4®tax<hi^;h,£o ) Lfc*&. a 

b#s& 7 v \tm ysyttJE4L5 1 ehj® #gp 8 r* 14 
ja^-c«-rMy»L» Miitti^. > 1 2*<s§£ 

[000 9] C<B»X»1 2 £S« 5 *:*>!::. J; y /JvgCD 

x*i % ±ffj(DiS < a 0 1 2cd?K — ;ux> Ks;nc J: y . 

«*J4* S5lC^-TJ;5fr. IJH0)flItftt»B5t 
*|Sl!-i»t?X*tt*CLi2*<e»»lzf^rt*4i-6 D CCD 

PS*DX<tt*5o 

[0 0 1 0] *5* LT. $^>fz. DflSttSB 8 CDgia 1 0$ 
S^i:-r^PSAaxffl(Dck y/hSO0 1 o. (psonmo 

imnWiBc L10. CL8 (^IC^^LTL^^^:t^) si/g 

/hg<D0 6©x*a>ftix«if»CL6 3^a»Micftas*L 

[001 1 ] Bl 6 (4. BAnx(z^^> 0 1 6 (DJLM 1 £ m 
ADX[c^^> 0 12-06 (DI1 1 CD7f^~ ;ux > KA<MM 

[0 0 12] 

IC. 0 1 2 0111 6CDX^:1 ^-e^lli^ffltxT 

riHffi#S!8<D8Mai 0 ^^t;gp^r*xa 1 JxitS 
flE»lrtt«W*#«:»DX»3&<*±r4. 

[0 0 13] H7I4. COli^CDilDXg|CD<M$M<*MlC 
^L/ctiCDT. DD®JKSS8CDftg^<9 0° <D^^CD@6 
<D##A1 »JC«S-tO)iDXaa>ttSI*«Lfct,(D-C?fc 
So H7|ZfcLNT. aifi T2. Oj . Ti. Oj (4X1 

ADXglS$Ahi - A h4 I4S#C7>C AMvX^fAlCct: 

y*«ictt»sn*. 

[0 0 14] 
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Ahl=0. 0 7 2 Ah2 = 0. 023 

Ah3 =0. 0 2 8 Ah4 = 0. 036 

aa±* 2tfsmm<Dfo£u& : £Mttir&tzisb(D 

:7ux£ig*-e ft/hgcD* 6<D7fs— ;ux> K 

[00 15] L^Lfttf*. ^ux*a«pa>«K(i#« 

[0016] zo^ftmiz^zmmmom-s. *pxa 
-iiw«i«a»iB36<«<ftor L*5a>-eanx»at 

[0017] ca>«Kf*c:a>ck5ft«HS#itLT^$ 
«ttlraxa^aaa)x«ga)7K— ;n> Ks;u*0xi 

T?«amx-r«** x*a>aa*fii«-e#stttiw, 
c t *pr»i:-r*«ttjnxffi(Z)»ix*a*a«-r «c t 

[0 0 1 8] 

S^^fSjlCit^W^gCDXmiCj: y SrlBSttttJXffi** 

toxxg»i=ffiiBiHB3e«ic»-Dfcttixa*aix-rsfc 
«riBGDBtxa-r**RiicjtttM/haa)x*sjfe 

S L r Aax*r 1)12 spgc^iraxxg t j&\ & ft ssttimx 

®(7>^X^j4lCfeLNT. HUiem2SPgO*DXXgl4. S 
[0 0 19] 

[fWB] C0)»Bi::.fc*il*. itttW*aa)XJll=*y^ 
SttftlXB*jE*LTiPXLfca. [HJSifi^fzJiofcft] 

xasinx-rsfcftf::. &/j\aa>xji0)*£ai\ fjis 

03Bi2Sr4*l^lz«rEiaB»ttlc«-Dra»l3*S 
LTttX«fT3J:3l=Lri^«. ES®fi^£ |fl-S(D L 

^t«^Sa>x*T?Jiax-r««fc5fcLri^(D-e. is— 
S * T* o ad x a cd 4> ft i x $ ? t 3 c £ a< h . 

[0 0 2 0] 

t^J60ij] c<7>$6Bja>-3Si£«f::oi*THB£# 



[002 1] Xl8l»f-^, tmCLf- 

^l4CAM*>X-rAIZcfcyftJS**t* 0 — C<&S£Bj§ 

14. «fifl*(&*£ft*g<Z>7K-;ux> KH^ll^ 

*>* COSIJ£0iir(4. C AMi/X^fAgte<D|£E?S£*B§ 
U f(DC AMvXiFA£mj£^£=l>t:zL — Stf>:fP 

<?^A\zm&yn—?*—h<bfr£mi*XWi$i-$-Z>o ft 

[002 2] C AM*>XxAI4. jajB<7>«fc 3 !:: % 

=i >t c zL— ^ {**ffi3»» (cpu) co**® 

a*ai3ffi«**L4 i /OTts- k e/xfA^p^A 
»3&«»*a**tfcBi*BL*a^^ u (rom) . «ia 

a>aj*aat*&«***i4. 

[0 0 2 3] B8tt. -(7)^B^<7)-||J£^jcDiftBJ{c^$ 
[0024] ±2Lfc«k5l:, B1I*. ZOmVKDttML 

^ft^stt^ax® 3 * 2o>a««s«LT 

[0 0 2 5] HlfC&l*T« * 2<D®tt*nXB3 
14. ±ffi4 t CtllClta* 5 t C©««ffl 5 

i=»as*L**B6 t*6aa*4xr^«. 

[0 0 2 6] 7-^2 0SttftlII 3 OlMSff 

Blrax(DX*«iHiC Li6*^fiK**t4 (x-r^^s 

1 ) o 

[0 0 2 7] Z<D3LM%l®C L]6. C L30l^So< Tff- 
;UX > K5 ;U(7>^Slr J: y SttJDX® 3 CD8§£®7b<AQX 

[0028] LA>L. S4^#ffBLTlftBJLfrcfc5lC % 
&tt*0X®3£. ifb@tta5 7^bDfl@ttgIJ8{crS3^ : 5?D 

IpI (IH3 Iz^L^^f^]) XI4CCDS:^^fn](C7f:— ;ux> 

Ks/u-efflBMDX (-o»DXi4®Anxi:t^t5^^ 0 ) l 

dbB«a7-ei4Wyayi4**Lftl^ DO® 

tt»8"t?(*jft^-c«-rj:3irfinyaL» (anxattt^ 
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5o ) 1 2 ft. 

[0 0 2.9] COSDXSIl ^(7>^^Trl*. Hi 

0 6(D§/hgcz>*— ;u> K£;u(D^£ffii^T8i]fto c 

(Dm%. inx»i 2 0is, r&;b*>. 6«yfti*. §/h 

- 0 6 (DtK— ;ux > K £ JisT-m (Daim 

t^o Si*a?l*u<« iraxgn 2*<. fi/hgo)*— jh> 
K == jUT? B( ft d t a>W*Eft»*«*«IB«*JaTa)ttlc«: 

[00 3 0] H5l=3cLfc<D£Mtl::» H9IZtk 

^£51-. 0 6<Dt£— ;ux> KS^H Icj: U . *— ;h 

icirrftttsgr*. naaD«»8tSE*-rs*fiiicait;. 

*5«>ftBJKlX(7)X*«lHiCL6 ^ftiS-rfto 
[00 3 1] ZOIItt»CL6 liBTF* tt*tXft«Lj» 

■^l^t. bi oizT^-Tcfcair. mmmsmtrnmemiz 

fta»a>X*«l»CN6-N (N=1, 2, 3, n) 
7b<^£rft e HWCN6-N I*. *— ibx>K 

5 ;u 1 (D3D»*<^ttS«B-efcft«*lB 5 xii&B 6 iz 

m-?z<£oizm±£'ttz>o xsiftsfrife n i*. *x^[z^ 

§ L 5 ft Jjdx»K £ dfc ft <fc 5 fzSS-r+itf cfc l^o 

[0032] &frymi\Mtmvttm'r*it#>iz* 

Hi 1 lc*rJ:5U: % P3Btt»8£»Jifrrft«fiB5 4: 
JSS6 tA<2^<t t¥®T*fcoT. ^o«»H5tlSS 
6t36<13 0 - <Dttft*ftLT3S*-rft»»-Cfeftt L 

Tiftwrfto 

[0 0 3 3] 11 1 T«f::ltL*fc|»tt. 9-^20 
DDSttSPSlC^LT^^^+lfcl 4*<£>Xj|tfc8)iC L 

6-1 -cLs-ucow-m (xy^b) ^l$7FLrt^fto x 

[O0 3 4] Hi 14". -t<Ifl!-|£. 9 — ^2±^. j£* 

■TftR-e«SM(caLfc i fio>*— ;ux> ks;ub 

N (N=1, 2, 8, 9, -14) OWimZmLX 

l^fto dtf^ffilOH*. *— ^x> K = >!UBN l*. o~ 

^2^oxt^ ustitss-r ft^rairit^T-rfto 

[0 0 3 5] HI 1 ICfclNT. #-5§-2 1 fc»§2 21*. 

0 1 6 (7>tK-;ux > K 5 ;H (Z)HffiA<-tti-?*t«^B 5 
tJSH6lC»-r««j!S-eftft. 2 3t»#2 4li, 
*^Xft©lSfCL6 Iw^ft 0 6©*— K5;UB14 

ft o 

[0 0 3 6] XS©lS)iCL6-N I*. ^tf>§-£§-IHI^£ 

U ;ux> k = ;ubn i*. co)Bi*"e*«**ifto 

r£fr*>. sr\ «»B5xi*isffi6(D«»i ofr&a 

L^(D*DX»iS$(7>/J>$l^Axt>. *— ;n> KS^UB 

1 (X*£ftg)iCL6-1 ) . B2 (XS«lSJiC L6-2 ) * 



B7 (XJUM&CL6-7 ) t»Xjfe*S*i. 

S^flilcDiaxSS * a)/h * iMMfr 6 *— ;ux > K 5 ;u b 

8 (xmifc»CL6-8 ) . Bg (X*«i»C L-g) . - 
<h*DXj£g£*U 4>*»0>**X*»l»CL 
6-14 (CL6 ) ±£*— ;H> K5^Bi4T:jtfflX^2$ 

ttfto 

[0037] cOcfcdlzanxr+tfi. *— ;ux>ks;u 

bn tfsttftft«tfi<d>tt<&u. »»<7>Rrffiit*^Rra» 

[o o 3 8] fcfc\ 0 6 0)*— ;ux> ks^bm I*. Ji 

0. 5-0. 6mmt°^^tr2l&tLftO[)-e. |1 1 
4 s . tf^^Pl (4P1 =0. 6IZ^S$^XTl>ft 0 §ft 
ft)CDtf->^P2 I**— ;UX> K5;UB7 Si;*— ;UX> 
K5;UBi3l=»r«JI«**#<<i:4CtS#aitLTP 
2=0. 3£ttl*£??rcLTl*ft. rfrb*. ttXft 

^P1 ' I*. fcf^Pl CD^KT*feft(DT% Pi ' = 
0. 3 8T*feft 0 -CDcfc-5(3LT. ^OXLtcii^CD^QX 
JS* * !±*5 0 . 0 1 5 mmT'feo/co 

[0039] Sfc. *— ;ux>K5;UB2 ;ux> 
Ks;UB9 1*0 i 6 0/f-;i/X> Ks;n CDfg*2 1 x 
2 2±lciB«$4xft3&^ *«$^r. -t*t-F*i. 1 on 
;ux> KS^Bi (HWCL6H ) t*— 

;UX>K5;UB8 (X*«iJ»C L6-8 ) ^iEMLr^ 

ftp 

[0 0 4 0] HI 1 *#BSLTl»flJLfccfc5fC. 
?S2tl*XlWCL6 A<MLf:i, CCDXftUi 

StiCLe *x*i a)»e«*wfiij* % sif*nx?s^^# 
it l fcBf s tf *y ^-cjs® 6 «ai;«»H 5 doiz. @^jax 

©0 1 60110^2 1, 2 2^:t-/N7 7?tSfi 

^M<D<4SSTXSItLSliC L6-N *0>«. 
h$1±ftJ:5lc^±*^TtcfctVo 

[oo4i] fir, xf w ;?s 3r^tLfciM» 

CL6-N ^*DXHi:CD|i^T. *— ;ux> K5;UBN 
A^ x ftftS3i^»^»3*# < J^ftJ: **oft}XB*H£ 
#«LTIR***«>r*«r4 »f^S4) o 
[0042] ot^-e. C(Dck5IZLr*^Lfcxa»L^ 
fNCf-^lztftLt Kf*;?S5) s BtfL& 

t^ % 5ttNCXft««T?feft5*llNC-7*>=.>^f-b>5r 

*«»rftNc«wsiitic«isrftcfc. ^ct)nc®i 

**Lfcx*i iz«fcy 7-^7 2 £/raxrftc fto 

[0 0 4 3] C(Dc*:5IC. ±i$CD*J£0(|(Ccfc til*. fi£ 
012. 010. 08. 0 6(7)4 *(7)tK—;UX> K 

s;n ^Ccfcy^TorL^/z[Sttlx^g/^g(D0 6^- ju 
x> ksju cdi *a)^-eirax^ff 5ctA<aitgi:^ 
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[0 0 4 4] Z0>3t9H£jL2£0>; 
[0 0 4 5] 

ic % «/hg<Dx*cD^$fflL\ mtiunmtscm-f&jjft 

dLTl^. IHJSifi^^^-gCDLA^tft/hgroxM-e 
JjQX-f -S^-plcLTl^CD-*:. £)— «£-efro*rax$S<7> 

d> i x $ «t 5 z. 1 t>< v # 5 £ t x 5 $b £ 4i 

'So 

[0 0 4 6] LfctfoT. ^*<D»Wft±.lfft 

[0 0 4 7] S&ic* xJKDXflllMk^4:<4c«CD 
T% RnUlcKr«B*M^HUR-e*&£: tile. xJIcd 

[BSanJt&KgJ] 

[H] a«»xffi(7)KBBlc«**iSH"C*4 D 



[12] SttJnXHttgWMKffiBTfc*. 

[S3] Stt*rax®!i«-r*®*QXCDxm©iSli^filt^- 
[14] Sttiraxs^Ttf— ;ux>K5;nrcfcy®Jnxf 

i> m<DW)ftm& iz « £ ti « a -o & * 

[15] Stt*axs(z^-r^^iiDXOiftB^fz^$^^g| 
[16] SttJraxsiz«-r>sis*ax(D|ftB^ic«$tL^te 

CDlrfeSo 

[17] B6«(D<fc5l^ ft©*tt*««<DXft|Zj:y 

ra^xLfe^a)*DX^cDl5iBj|c#t$^^g r .fe^ e 

[18] C(7>^0^CD*S£0iJCDl!)^|ftB^fz«$+t^^n- 
[19] Stt^X®|Z^^>PPIft]XCDi5iB^|-«^tL^$ 

[no] ^0§£BM<D-mmm\z&&jLM:WiBomw\z 

[111] C(7>^B^o-ilSg^Jfc^i>xM^»oiSB^|c 
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